Hydrogen silsesquioxane (HSQ) is a material that can be cross linked by electron irradiation. The effects of electron beam dose on the topography and the mechanical properties of HSQ are characterised using atomic force microscopy (AFM). The changes of the HSQ stiffness and roughness of a "development step" used to remove uncured material employing trimethylamine (TMA) are investigated. The attachment of human mesenchymal stem cells (hMSC) cultured on HSQ coated with plasma polymerised allylamine is demonstrated.
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For electron beam exposed HSQ samples produced without TMA development, Young's modulus values ranging from 0.06 GPa for a pristine sample to 1 GPa for the highest electron beam exposure (5000 µC/cm 2 ) are estimated using AFM nanoindentation. For the HSQ sample developed with TMA, an increase in Young modulus is also observed across the range of electron beam exposure studied with values comprised between 0.7 GPa for the lowest exposure (19.4 µC/cm 2 ) to 2 GPa for the highest one (2000 µC/cm 2 ). The root-meansquare roughness shows a decrease for the HSQ sample developed with TMA from the lowest electron beam exposure (roughness value of 40.7 nm) to the highest one (roughness value of 0.32 nm), whereas for the undeveloped sample, the roughness varies between 0.2 nm and 0.6 nm.
A uniform distribution of Young's modulus over the surface is revealed with torsional tapping mode AFM. Coating of the HSQ arrays with plasma polymerised allylamine (ppAAm) leads to a general decrease in measured stiffness values attributed to the contribution of the soft ppAAm coating. However, the increase in stiffness of HSQ with increasing electron beam exposure is still evident. Surface coating with ppAAm facilitates adhesion of hMSCs to HSQ sample of variable modulus for 1 week of culture.
